1. The literature concerning series of orthogonal polynomials is devoted chiefly to the problems of ordinary convergence and summability. The question of mean (or strong) convergence has apparently not been investigated. The purpose of the present note is to announce some results concerning this problem.
Stated in its most general form the problem of mean convergence is this. Let F(x) be an increasing function on (a, b) , with infinitely many points of increase; and let I p,,(x) } be the associated orthonormal polynomials.' Then for m, n = O, 1, 2.
.I5pm(x)pw(x)dF(x) = 6mn.
(1)
To every suitable function f(x), there corresponds a formal expansion In a sense this question is less "natural" than that of §1 for it is only by virtue of the accident that F(x) is absolutely continuous that it has meaning. The following is true. In the following we have shown that the set of all homogeneous quadratic first integrals of the differential equations of the paths of an affinely connected space admits a finite basis. The demonstration is so devised that the number of integrals in the basis is identical with the number of solutions in a fundamental system of solutions of a certain set of linear homogeneous equations; hence the determination of this number is reduced to the solution of an algebraic problem.
A corresponding basis theorem holds for the integrals of energy type of a conservative dynamical system. Due to the importance of such integrals for the dynamical problem the proof in question has been indicated and the result stated in the form of a theorem.
